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(54) c^w©*#] mxmwo&tijm 



(57) [HID] 

[HB] t*IIItfl**fi:l«*oiiat:WEt 

ho 

&f#> * 7 x / % 5 ± K C^-f 4 3 * *)& § ft 

t, **«3B«ttt4<03gtti:ora^K***t4»* 

iios«-cs*s t mytmm $ jus tutted? - > 

^5±CE*t4 0 




(2) 

1 

m % * x >n± cier*- * 

»*«fc»U f(E*»»tttx ftB«#***©« 

E*¥8W©'<* - >lft*ffiE7 x^_tK®7fct 4 - t 
2 ] «riB3t*«W«ix 1MB 7 * h 9 <Ofe 

ff tL!tt#, MA/ I (l + ff) XNAl <p<MA 

/ i (1-*) xnai a 

1 KB*©****©****. 

[tt*«3] ittiET-7*-*^i±, «rB**a5*tx« 

t>&lil£-e4 C t C 4 ») *mt 4 £ 1 4r#Si;i: t*«* 

3tOffi«**«l 8 0* KtteSfLT4*£i + 
*ff#« 1 KE$^E*2§l©&4/?ft= 
[*** 6 ] »B***#«tMBa*»«'<* - 

[0 0 0 1 ] 

*oiw«o«3g. atrimw*** t fa****©!*-!* 

[0 0 0 2] 

[&#<oi£ffi] *Wh?*4*nw®i*9-y<r>W&\z. 

jv * t5 if * sbs-cbb 1"» u f - * ^ *aa t fcjfctt 



&B6 2 0 0 0-2 1 732 
2 

[0 0 0 3] »**«©-s»*+*ira»**fc#-=> 

[0 0 0 4] £O*5&W<0Jt*fc1-4*3t»«©^#* 
StBlieSt.Hll (a) 4 
•*l61I»i, Ht«jfc**l • W-**2 3 

• 7i^5i) ! , ft^W H-it«l± KES £ *Lfc#***^ 

(4, *<S"Cttt|-±OB-C*4. «»CI±, «ft±«)K 

tfcS«f*«4, £#fcLTttft 3 K-Mfl" 
-5£fcC*4o £<0*fi\ **B1 1 (a) 
|C7x^5<afflIJJ'5' Ofita^7'7*-*^Lrt3J 
fckfcv>l41'<0«©tttt* , > Ull (b) KTFtio 

[0 0 0 5] K1±(0 4 o <? i:£3£JK<0-3S&ftfI^ 

-ftt«^4^>a^^iis&/^->^^*fflsi' ; '-, * 

£ • ^3t^O7t«lOfflWe*-f^W^^4 0 f pg 

A*£>ilt'5:4o 
[0 0 0 6] &7fcg§*53-8$L-C, rt«5CT»»^** 

iJ^*t4£i:^tlt 1 *4o Lri*U ^**5-»t4 

40 fc^|BJ#^*»4tv^nma***4o £<04-5*S4^ 
^fi*^L^V^T-*1f-C|;4fflffi*^$7Ja* J ll 

[0 0 0 7] ^t-, Texas Instruments Inc. <DC. Progle 

7Jffi (SPIE Vol. 3051. pp. 660-671) *H 1 2 iM^X&. 
TRiti. *T> l/f?*OWCHl 2 (a) Xtf 
(b) IZTfi+^foZ**) 2H<7>'*9 *>° - 
flh<D^9->^W\LVf- 9)\'±iZ3&.tZ>1>\ *4V^ 
t4g!l>*©Uf-^^±C3&fiKt4o HI 2 (a) K^-*v< 



3 

*-/H 2 1) c0SE*$fL^/N o ^->-e*^ , ill 2 
(b) Kffi4Lfc2# 

fi^ (aofcaaKy m 2 2) j&*e« 
[0008] a#JBL2:*-;i/i 2 i(0*i$^sw3 

£\ 2 1 ZmmtZitl 2 3 0H«A#*S < 

£<&SftS:?JJ8U *-/H 2 1 WJXimn 
L X EUff © It 4 Oft* £ * tr £ffi * K & 
tJ:?i:t4 0 :tit:HLt, JgjtfflSLKy M220 

n 0 a*aut*-^i 2 i£E*-r&o ma* 

BUtf&o «4*aJiLfc*tt»*«*l 2 s*M&1r 
ho Jfefc, ^x/\Sr-5-oS tcUf-^^2Srt» 
ftU EttKBUt*-;n 2 i#*ofc»jJrfc* 

h 1 2 2 £gv^Tgft1-£o B 

1 2 (a) *>a#att*-;n 2 i^aa»te*«* 
m*Kmi-*o <> bwomw* 

fcv*ot\ ^x/N5±nii*ao« 1 2 8 (*so*l 20 

2 (c) £S*-ttB««>7* YVVX Yrt*->ififtbti 
h 0 ZHUUlK *«03Bttl2 9fc, «*£*3MtoBI 
OKtt 13 0. XtK3feiB^3gtfc 1 2 9 <h m<Offik 1 3 0 

[0 0 0 9] L^Lfttffe. ttfe^*ttKJ:&fc£lTO 

*^OlBHiJtt*liSf3tOx*;v^-{i, Airy Disk 
kUffcttt*. *gRd* (1) StSSfL4R8«0|« 

40 

[0 0 10] 

R=0. 6 IMA/ (NA • d) (1) 
(1) ffiflt**, BO^tSrJK.StU KjftCfrfc 

^O^^-e^gg^t^l tLtZo JtS^iSirtJfo* 
-frtt, -ORS£«i£<7>#SR' (2) 

o 

[0 0 1 1 ] 

R' =0. 6 IMA/ (NA • d) +* (2) 
^a>tt<&£i4Kfcfc^T, 7* h l^y7 so 
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■C, (2) *-C«**t***KAo-CV^» 

r' >ioWi£i%iho &m®%mt 

LX A = 0 . 2 4 8 ^m, NA=0. 6.M=0. 4> 

gdfi, 4. 0 ^mHTti^o 
[0 0 12] Pf-^^0*BC#ft1-4iO*>fXOlf 

aa lt * xyNnna-t&*tt**^B < , jjrao^* 

■■MXSrifiJ: ^§ < tat* kf>*-;ufcaa-f* 

[0 0 13] fcHK. RSWtf>«»IU\ FyX Y<D 
S **1-*0J^<0fl»f Ktt 3 > if x - * *JBv*fcB« 
[0 0 14] -«B*1-*BH*t)*-f*tOB 

OB»**S*T«»*<>otc«:* 0 a±^)J:^:, fife* 

L 4 v*-cBjet*i:v» 
9 flJIRttftft: Ltv^^ t (iw^!£v> 4 

[0 0 15] 

BK:fl^«*Bitf#*tii»f«»aCoB36«nirBfcft* 
[0 0 16] tit. iOWBjft*r*fti"'<<, 2®0/n° 
fiE^tcj: i)tH^/:/^->^^ #B*S1-« 

< L4tttLjf*e>i*^ ifcio^>*-/u*>rxtaa 

Lfc*tt. Simt:^<^^o HM«9 0tlSiJ 

[0 0 17] **MJi±!Ba«*»ftt*fe*^4StL 
[0 0 18] 



(4) 
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5 

[RR**Hfe*-*fc»*>*Rl *»Wfc*«R*»R0 
ftSJttli, jfcRfc, R*«*fcltlHSti***7* b 
v^^u#<SRM3fe^*t^ K7* h v^^O^/hSfg 

ft t * x / ^ ± k $s¥ t * * e> ams s * * r* 

#ffifc*v>T. *R0R»t?a*«fca*«#»")*S 

jifcHJB>< * - > * *tr **«#*aa l fc i *ia±o 

E«3fc*^Ei9:*3t**©lt^l»^IIIWt& i 5 £*E 

[0 0 19] ^"C, 3fc*»#OR«^^->»Ctt, 9 
**«^a2LfcR3g^^->*^by^^«^E 

[0 0 2 0] *%9lORi Lv^RS:aT^*i"o 

(1) **«#ti. 7* h-7x^(/)g$^M, 

RR**;fc*>*x^R*>RPft*NA, RR** 
1 (1+*) XNAI <p<MA/ i (l-<r) XN 

(2) 3t*»#^mt&» : f-*^^^-->Oil^ 7*h 

RORPRtNA, «^^t-l/>^77^ 
ttfkLfci:^ 2i/2 MA/ | (i + ff ) XNAI < 
p< 2i/2 MA/ | x N A( ftSjaJBTSft 

9 *S *tfc*R»H*>R»'<* - 

(3) f7i-nii, **ttfXi»x^4<i 

7 * - * <b#l& - 1 \z i 

(4) r 7 /<^->R3ttfflV^7* h*7 
x^O^*aoEe$tL^SM^l±R^ROSffi^. ft 
* «*to JgjtSR * ERf * o 

(5) **»*fOR*»tt*aWR"C»0, 2*«B*3 

at&*fc4 t awRtaa+**^tt*R* f 1 8 o° k 
Rjesft-cft&o 

(6) 3t*»3itoa*«^^->R4*a*»o/^- 

vRfcttLTdXRjgSivtft&o 
[0 0 2 1 ] (flUH) R*RROtt3E*ffi 

t Lt\ ^R^ajB-rajtwtajta^R^asitfcR 

->fcRjft+ atfcfcj: 0*E«ftftf>*4&1% 1 
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[0 0 2 2] Ztz, 1 *a±OH«f** , RR***OR 
j^R*cRlt1-&J:d^R*t*^^ 0*H*f*^J:»» 

-@ORjt"CR*RR*»»t ^ £ i: 4 < 

io [0 0 2 3] ttz, *R«*fcR»«tt7* h h 
**>*r*i4 fcric i «R36RR#feC* £ k ft < 

[0 0 2 4] ifc, KitHv^^-VtMti 
t£* fc R ft 0 JSJffl ft ft >< * - > *: ffl -C 1 *a± 

&R§*1- R*«FH* t S<"Ci-tfo 
S>t\ *=r> b7X h^RA«|»c>*i4fc*, H«#yi<& 
^S^ ? ftv^ 0 got, R£0fcafc#8Oft*R*JSl*<& 
20 ghLftv> 0 
[0 0 2 5] 

[RgjaHttojBR] j»t\ m®^#5?.Lft^ ( b^^ 

(RlHife^R) HlXa r H2li*RW^)*l*R»R 
HR*R36RROR**ffi*RW1-*^iC)^H"C*4o 
*HJfi3K»"C(i. A r Fi*v^u— *fR3fe»R ( a : 
193nm. NAI0. 55, <r I 0 . 6, M: 20) 

[0 0 2 6] Hltt**Mi»R^R***«W»k + * 
30 Rjfe»R(7)flldESr^-rH"e**o gH^^-f^d^, - 
^R**R(iJfe«^e> WUi $ Uf - ^ ^ 2 tcS < 
^> Uf-^^2 0»/ha*R* , >x^5± 
^|E51-*«!R3ft**3*6«***t&o ft*, ill 
(a) li7*-*^fiii:Uf^^2S:Ef L^:»^ 
mi (b) iiv^^;i/2^±^tCT ? 7^-^^^^^lr 

[0 0 2 7] H2tt*4*tt^fflv^ Uf^;V2 0A# 
ftft/*^- v*S"r¥RH"C*-6 0 Uf-^^2Jia*R 
1 t23fc««2 2^^ft ^ SH**a3feR«2 It 
40 ^^,132 0 0 ^m^jE^O2j6Ra2 2 =Sr. ft^f-tt 

ta3t«0/<^->«©JtS:3 : 2k1-So 

[0028] :ow^2iw->S^ 

CHLt9x^5 fc*R"C**a«Ol/f-^>U2 
ftffiOfig^^^fJJt: 5 c mSBLfcfitCEtL^ 
T r 7^-^X«l-eE5t^*Mt^o E**(iii#^2 

So 7* hUv* FJML/^i^Si^ a#^^- 
so >R*i"^<SttR^ER+*o RJtORCRRtffv^ 



(5) 
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[0 0 2 9] Z<Dit$LZtLtzl'y* Y/^t-XOW-Mm 
^HI3^^1-oEI3 (a) lil/v^FA^->3 1*/7 
t^MH-C&'K H3 (b) fiUvX h'**->3 1 t: 
^tt^^ 0 ^->ff^^«SWt:»L^:Iir^^ 0 S3 

(a) 9 K£<D W**->3 1 ii, *>x 

^ 5 itSt?#3 mmX83 mmO-fi«*g«fi-e, 
»BI±*»*4?>«:v»IBIl*rAv>r8 0 *ffl*StiT*5 

!RttS*ifc+*«3 2\±\> 9 J* F^t^<4oTv^ 

«03W« (ttT, *fc*»*>»tti:lfcS) Sr*"fo :o 
*&g&3 2 0flHfc«ftS*ifcJia«3 4lil*B«f* 

#4:<*:*K *<4o0^ 0 3fcfcJBa»3 4*>ttfl 

«»"C**o iiiaa$3 4 0fl4**4-Papm. sis*^ 

±m<o+<b3 6 $ * *si-Rjeo 

[0 0 3 0] iOJid^jtSOJgtttBOJBtt. jfcSfc 

- >w< * - > o 4» fc, MfflM 4 BUr^ * - > ft 
If, a*SH5fc*1-Bl 2 (a) Olf>*-^*j«7t 

X t It, -2^ 5 0 // m - 5 0 0 ^ rnOEJ^, i 
tzli, it«#5 0-5 0 OyamOPJC-ffitf, STfeMii 

a#«ffi**i*ffioi 0-2 ofssjS"c+*T*5. ^ 

[0 0 3 1 ] ■Oj^fcttBfcjftgl-fcfc**:, ffi£L 

B*f*7fc l*0*r* 8 0*B*r*7l±,fc 

§ v^ 0 1 ^USf 3fe 8 ttjfctf* it #f6] Kit 
a«***3 0«4 0«kOiSffl*BRfei-o I&BUt 
jfcO*-ett 4 Ortflk 1" flrte^N A £S0a Lfc# 9 li * 
x 5 K jit" 4 84 (Dftm £PJ£ L TvT 1 &B*T Jfe 8 
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So eeT^Li:*S!l^1-Si it\ gftX1l4>fflE 
W»0^3(»*3OWO|ir*t*3J f ftS**i*o 4 

5±fc«< 0 HI (a) <D7 

£»v*fcl^*;v2«:BIl (b) \zmt <t 3 tl*i:f 

**;i/2£#l&$-£*tf>*4:<b1\ *x/n5£^Sj£ 
-t*\ *&vm±U^^;V2 ^^x/N5 0^Srjgfi$^r 

[0032] Kff^-voajB^R^Sitaa 

*^H4 ^^v>T|^^1-So H4liHW^^->* f »>x 
^±*C<B3|:**L4tt**^-tH"C**o H4 (a) vl^ 
20 S«***30i40*SS4 1 NAT 

a«^Lfc*t?ai-t. #@sf*ii*S3gtttisii:T* 

Sggi4 3\±X/ ( p x N A) "CSSKSo BO^ttitt 
I^^x;n5± izmZ S * S K 1 WtE 8 ^hb^ 
$tLS l*H*r'<*->4 4**B^»3 5 «botv^ 
*^5^*So t%t>t>, H4 (b) (OJ:^:i*ift 

(c) OJ:-5^1^iI*f3fe8 3&^^tt<O^^Hi-CL4 

x/N5±tctto«^jSSit*^ae>(0*frti, 

^ - yomm P * m *: * s 0 

[0033] MX/ I (1 +<r) XNA| <p<Mi/ 
I (1 -a) XNAl 

[0 0 3 4] (flt2Xlfe»a) H5XtTH6tt*3IWO 
^S(A:0. 248nm, NA: 0. 6, a : 0 . 

3, M: 4) t«v>-c**tfr^ 

tt^ss *c « v> x % 1 xife^a t *a+ * mm t « 
B&1-S0 

[0 0 3 5] J||B4*2£fiJ* 51 a-54at\ 128 
0^mOIE^^Uf-^;U5 1-541:, y 4 

so TfefflJts 1 t>-5 4 b^is:ttr^7fef(5 :it*§B= 1 : 1 



(6) 
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5 l - 5 4SSt:ffiii1-^o 54 v&^-^^-v 

0JHMI±1. 1. 8/znu 2. 0 // nu 2. 2 

fS]^^Sx.T. *ftWl/f?^5 1-54 tco^r 
4t«ftftt4o **i?> 1 6iS^7->^ «H± 

4 «t ? K4?4 < b t> 5mm£>HIHi*:ttv*T, 
^aftE*t&o iOl 6«« 

vSr-g-tr 1-5 40«#tt:Wtt*t& 

SftSR #K ftbtitzmbft K »* L T » 

51-54, *x/>5^£¥i&£-££-*:&<. 
/N°^->S^:t|W|-OEMr*Uf-^;V5 1 - 5 4(01* 

[0 0 3 6] 1-5 4*J8y*fcfcjftfcJ: 9. 

0 6 K^t* ? 0^11ff*Stn^cll«f3tO«*^ 
x^5±fcBft3*ifc7* hUv* hfc|E¥Sit, 
Xh^->5 5-5 8*»&. 0 Sit 
fc0*HJrB*5 9"Cl±7* b l/W h 4 
4o 1 ftfcl*III«f«« 6 0-Ctt 7* 

1 -C*So 

[0 0 3 7] 4««OH)B«:tt*tfc^f-^^5 1-5 4 

<omm<oWb bbi>\z\ %mftW& 6 0 li 0 ^cllflHStt 

5 9*fc*y***fflKlMttrt*o -^4ii 

[0 0 3 8] H6 J4H5 H^LfcU^-X h^^-V 5 5 
O#<0MM!k3 (H6 (a) , (b) \Z?^t) fc, W 
Xf^7-V 5 5 - 5 8 Z&tbtzmt&t&W. (0 6 
(c) . (d) Sr^-fia-e*&o 116 

(b) TkTf (d) 1406 (a) (c) KSLfcU* 
*f/<*->5 5, 6 3 K*-2v*TMfcfcS*ftofc« 

[0 0 3 9] 0*@5fffi«5 9^SOl«^SL, ft 

TV**«#tt, 06 (b) &tf (d) K*LfcB0*l» 

06 (c) ^fiJgLT£jMxfc4o<pfa§07 4 >&* 
^-x/^^->^)iaifffliS:EI6 (d) H^i-J: ^ Hiifft 

[0 0 4 0] iOJ: i KBfcf-* t*jft+*aftttja 
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^ L fc*T*>< ^->-Ctt4*[Rini *BJf 

»£\ 2*mno*i*ia«f3ti t «*+*o Sot, i 

JftfcJ: *)ftfett*ia«f«**Jft**4ifcnJ: !K So 
&2&6 2#*ittHB*ftfcii*o * ? MEWr*** 

an*»t4***0*ll1*ii***3fe , t&o 
[0 0 4 1] 4*. **»»BH^L3ta»3^^->0 
ft * ttttOtt*<A ft £ UK S -£fcJBJB'< * - > * ffl ^ 

±*itf* »ljOB8«H«Lfc»^tt/^->"Ctt4* 

2 #lfifc»£1"*o B^Jfctt* 1 

[0042] (* 3 nffi&m) b 7 xtna 8 
* 3 niseis n« & a*»«otjtaE*&* RIB 1" h tz*> 

<Dmt?i>&o *m&MW*. KrFi*^l/-ft* 

»ti-*B3tilEB (NA : 0. 6, * : 0. 75, m: 

4) *fflV^T«at*fi : ^*^*^1'o 
[0 0 4 3] ***»»-Cli. il^aiW? 2T\ 
30 -521 0 0^ mO]E*3g<OUf-^;U7 lSffiH, 13 7 tC 
^t2MS7 2^*It23tll« 7 3 COJt^l : 2T$> 

hfa^toutt * -y zoxitzmvis* 

^->oa*«i*7 2 i:^7fell^7 3 0/<^-V*OJt 
- >±OJ63fc»i:ajfeWO/<^ - >i|il<7)j£^£^x_ 
^^T^ N ®V\si*-><DMXliv* ajfcffiOiffiSrqt 

L> 0*@«f*^aflE* 1 i*s»f*oaR 

Iisinc2 (q/p) "^^^tl^ C b ff$RbtlX^ 

^:Ii«f*ti0*ia«f36O4 0%8St*4ii:^ 

l^HffjfcOlBWSfcflC*****^*:^***. Sot, 
***3BBO J: n iz&ytmzH Lra*«0/<^ - vfi 

-tZ>z\btfmtxhZ>o 

[0 0 4 4] Z<DUJ-?)\s7 1 (4, ftlUlfi^ffin^L 
so /-u^^;v2 0/^->ni3v»T2*ll«f:JS*fS«* 



(7) 
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[0 0 4 5] *j6»«±*Old^LTifc36t4 0 £1\ 

[0 0 4 6] iOJ:^HL-Cft3feLfc»36#"C»3tLfc 
ftK?E««:fr3o fthiltzlsi/Z Ysi9->£m8 fc* 

ft& 0 iOUy^ h;^->8 1 ***B«atl^L 

*|-r*i*Bje+*. 
[0 0 4 7] COJ:^ H*«J6»»fcJ:tLtf, ^Tfc^^: 

[0 0 4 8] (« 4 fgiftgg!) B 1 0 

O $ 4 HIM fc« * I*ii(7)MJS * KEt & 

Y-y*A?*m^Z> JfcKrFx 
^ry^U-f (Sft2 4 8 nm) **igfc1-*S3ftSSM 
(NA : 0. 6, <y : 0. 75, M: 4) £fflv>-o&S 

[0 0 4 9] H9»i*^Jfc»S80tt**ft^fflv^lx^ 
?;v9 10¥ffilET-£>£o HI 9 frc^-T «t ■) mitim 

9 2*«jst*a*j*mi. »«aa*3&*6%T. a* 
»fca3t«<o*^tt«ii3&*i 8 o° tar&^aw c^- 

7 h->) (7)I^ftffit^ 0 U^;u9 1±K, 

h — 21 0 0// mOjE^JBoaft 
®i££> B 9 fc*+J: + 

li«T/<*->0JBJH* 1. 8//mi:U JS5fef|l*9 2 t 
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a*ffii4 9 3 0(8tf>Jt* 7 : 1 1 b Ltz 0 z\<Dl<T?)V 
9 1 Sr. mitW9- >%itt im&RH KB 1 

U 7^l/y^Fii«L/:^x^5 

a*o/<^->«*T««+4tt«tE«Lr»* 
*ffdo »**tta«o»2 o*iu SMar^f 

yl07*M/y^^fflV^ 0 *#<&&£S**fT 

[0 0 5 0] Htiifcl/^h/^-^IB*il 
0t:ff o il 0 (a) t:/TtJ:^:> :^)l/y^F^ 
10 *->H\ •)x/Nlt£tf8mmXl2 5ramO-g 
»3fe««rt"C, «ra±^*4^4v*BPB«:»v>T3 3* 
JB«3ivCi3*K a*^#*B««tefflv>TB£1-*£ 

-£1% fetoii»oTv>&fii*-c**o «ioi 

[0051] HI 0 (b) I4H1 0 (a) K^-flxv* 

(a) <Osi?->\*. HI 0 (b) H^L^6HORt; 
20 <£ 0«*SttSiOt?*& o +*ai 0 1 <Dftm\Z£ V) 
ffij££tl£Rl 1 l*4 0*H«*Ofi«k»Rt*U 
JB2S81 0 2 0ftiftl4-&iaflr#fcJ: ft£ l # 

B*r/<*-> i 1 2 ^so^ti 1 3 **+ 0 

[0 0 5 2] ^-7 Y-XDU?-? )]/9 1 S:fflV*;fc#jg 
JB»ttOtt*tt, *l-*3*ffiJ&S8i:*a:»K 0*0 
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